We report a case of hyperreactio luteinalis (HL) and hypothyroidism diagnosed at 13 weeks of pregnancy. A 29-year-old woman with a spontaneous 13-week singleton pregnancy presented with hirsutism and a pelvic mass. Ultrasound showed a viable pregnancy compatible with the gestational age and multiple cystic lesions on both ovaries. Her TSH levels were markedly elevated and diagnostic of hypothyroidism, for which she was treated. Two days after presentation, she had a spontaneous abortion. The products of conception were histologically normal. Follow-up at 3 months showed resolution of the ovarian cysts, and the previously elevated androgen levels were in the normal range. Hyperreactio luteinalis was diagnosed. Her elevated TSH levels may have contributed to hyperreactio luteinalis through the activation of the hCG receptor.
Introduction
Hyperreactio luteinalis (HL) is a rare condition characterized by the enlargement of both ovaries due to the formation of a benign complex of theca lutein cysts, which may vary in size, with the presence of interstitial edema [1] . Women affected by this condition may present with a variety of symptoms, including hirsutism, acne, alopecia, clitoromegaly, and deepening of the voice. It can be diagnosed at any time during pregnancy [2] . It is diagnosed during the third trimester in 54% of cases, in 16% during childbirth, and in 16% during the first trimester. Approximately 37% of cases are diagnosed during cesarean section [1] . The average age at diagnosis is 28 years [3] . Overall, 78% of cases present in single pregnancies and 22% in multiple pregnancies [3] .
Ovarian hyperstimulation syndrome (OHSS) is a potentially fatal disorder associated with fertility treatments [1] . Presentation is similar to HL, but the ovarian expansion with fluid extravasation leading to ascites and pleural effusion is typically faster with OHSS [1] . In both conditions the bilateral cluster of giant simple or hemorrhagic luteinized ovarian cysts with minimal stroma are seen, giving a 'spoke wheel' appearance [4] .
Diagnostic ultrasound allows identification of the "spoke-wheel" pattern with many thin-walled small simple cysts. Combined with biochemical markers and clinical data, it helps to differentiate HL from other types of ovarian tumors [3] .
We report a 29-year-old patient in the first trimester of pregnancy with bilateral adnexal masses occupying the entire abdomen. The uniqueness of this case is that she was also hypothyroid.
Clinical Case
A 29-year-old woman G3P1011 presented at 13.5 weeks of gestation. She was referred to a local clinic due to a uterine size inconsistent with the gestational age. She had no significant personal or family medical history. She complained of constipation and light pain in her lower abdominal area. During physical examination, her uterine fundus could not be evaluated due the presence of a mass occupying the whole abdominal area. She was also hirsute, with android-type hair distribution. Ultrasound examination revealed a normal singleton pregnancy corresponding to the gestational age by amenorrhea and multiple cystic lesions on the ovaries (Fig. 1) . The patient was hospitalized and her hormonal and biochemical profiles were assessed. Tumor markers, cancer antigen 125 (CA-125), and alpha-fetoprotein were normal. Evaluation of β-hCG revealed levels of 55,654 UI/mL, corresponding with the gestational age. Her serum hormonal profile revealed free testosterone and estradiol levels that were markedly elevated and TSH N 100 mU/mL (Table 1) .
Two days after admission, she had a spontaneous incomplete abortion. The patient underwent curettage; histopathological examination of the products of conception were normal and ruled out gestational trophoblastic disease. A chest X-ray, performed because of concerns
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Case Reports in Women's Health j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / c r w h about OHSS, was normal. Computerized axial tomography was conducted to study the adnexal masses to establish a diagnosis. It revealed a right ovary measuring 125 mm × 161 mm × 156 mm, a left ovary measuring 143 mm × 181 mm × 216 mm, and a uterus without abnormalities (Fig. 2) . The diagnosis of HL during pregnancy and primary hypothyroidism was made and treatment with levothyroxine was initiated. Follow-up was performed at 6, 8, and 12 weeks to check TSH levels: levothyroxine dose was gradually increased until TSH levels were below 2.5 mUi/L. Thyroid peroxidase and thyroglobulin antibodies were assessed, and were positive for the latter. Three months after presentation, biochemistry evaluation showed the following levels: β-hCG 6.69 UI/mL, estradiol 38.21 pg/mL, alpha-fetoprotein 1.37 ng/mL, CA-125 1.57 UI/mL, total testosterone 1.21 nmol/L (reference range 0.5 to 2.6), and TSH 1.4 mU/mL. Pelvic ultrasound showed resolution of the cysts on both ovaries.
Discusion
The etiology of HL is unknown, but is believed to be related either to increased levels of β-hCG or to an abnormal ovarian response to normal levels [1, 5] HL is frequently clinically asymptomatic, although it can cause pain due to rupture, ovarian torsion, or hemorrhage [6] . The incidence of ovarian tumors during pregnancy is 1 in 1000 [7] . When bilateral adnexal masses occur during pregnancy, differentiating between benign and malignant pathologies is key to avoiding unnecessary surgical approaches [3] . A common ultrasound appearance is the formation of a "spoke wheel." [8] .
TSH, FSH, and their receptors have a structural relationship. Extremely high concentrations of TSH in hypothyroidism can be sufficient to cause the activation of FSH receptors, therefore generating effective follicular stimulation [9] . Other data suggest that high levels of TSH can act on FSH receptors and cause gonadal stimulation [10] . The increase of TSH in hypothyroidism can stimulate gonadal cells through LH/hCG [11] . Elevated TSH levels can increase ovarian sensitivity to gonadotrophins [12] .
Hypothyroidism is associated with multiple conditions, including abortion. Animal models have shown that hypothyroidism exerts an adverse effect on pregnancy associated with a higher rate of spontaneous abortion [13] . The cause of abortion in this patient may have been associated with hypothyroidism. In addition, the elevated TSH levels may have contributed to the HL.
In conclusion, the natural evolution of HL is by means of postpartum regression. Therefore, treatment should be conservative and surgery avoided.
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